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(54) Nonwoven fabric and method 
for production thereof 

(57) A non-woven fabric containing 
first and second fibres comprising first 
zones 23 extending the length of the 
fabric having a relatively high density 
and in which the first and second 
; fibres are interlaced, the first zones 


being separated by second zones 29 
of relatively low density in which the 
first fibres are substantially absent 
The fabric may be formed by treating 
with fluid jets a layer of first fibres 
disposed on a layer of second fibres. 
Polyester polyolefine cotton and rayon 
fibres are specified. 
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SPECIFICATION 

N nwoven fabric and m thod for production th reof 

The present invention relates to nonwoven fabric comprising alternately arranged stripe-like 
component zones having properties which are different relative to each adjacent zone and to a method 
5 for production of such nonwoven fabric. 5 
It is well known to use nonwoven fabrics as material, particularly as the surface material for 
sanitary goods such as a sanitary napkin and a disposable diaper, and it has always been desired that 
these nonwoven fabrics conventionally used as the surface material should absorb a given quantity of 
body fluids at a given spot without diffusion thereof; should be kept dry even after passage of said 

1 0 fluids; and should prevent said fluids from flowing back. To satisfy these requirements, there have 1 0 
already been proposed and, in some cases, used In practice nonwoven fabrics of various types, for 
example, the nonwoven fabric comprising a mixture of hydrophilic fibres and hydrophobic fibres, the 
nonwoven fabric comprising a plurality of layers including hydrophilic fibre layers and hydrophobic fibre 
layers, and the nonwoven fabric comprising a hydrophilic fibre, layer and a hydrophobic fibre, layer, jaid„ „ 

1 5 upon one another so that any one of these two layers is partially exposed through the other layer. 1 5 

However, all of these well known nonwoven fabrics have ever been unsatisfactory to meet said 
requirements and have disadvantages in aspects such as complicated steps and relatively high cost 
required for production thereof. 

In accordance with the present invention, there is provided nonwoven fabric comprising 

20 alternately arranged stripe-like component zones having properties which are different relative to each 20 
adjacent zone. Such nonwoven fabric has the properties to meet said requirements that, when used as 
the surface material in various sanitary goods, it should absorb a given quantity of various body fluids at 
a given spot without diffusion of such body fluids; it should be kept dry even after passage of said liquid 
therethrough; and it should prevent said liquid from flowing back. Further, the nonwoven fabric 

25 according to the present invention contains no special material such as fibre binding agent and, 25 
therefore, advantageously has comfortable bulkiness, fitness, air-permeability and warm touch. Thus, 
the nonwoven fabric of the present invention is optimum, particularly as material for sanitary goods, as 
previously mentioned. In accordance with the present invention, the nonwoven fabric is formed not by 
using any special material such as fibre binding agent but only by utilizing a hydraulic energy of high 

30 velocity water streams for the fibre interlacing treatment and thereby the nonwoven fabric of said 30 
properties is easily mass-produced at a low cost. 

A principal object of the present invention is to provide the nonwoven fabric having said properties 
and the method for production thereof by which such nonwoven fabric can be produced at a low cost 
not by using any special material such as fibre binding agent but ^nly by utilizing hydraulic energy of . 

35 high velocity water streams. 3^ 
Obviously, the method by which nonwoven fabrics are produced through a treatment under 
hydraulic energy of high velocity water streams has already been per se well known and the present 
invention does not intend to provide such treatment itself. 

According to the present invention, there is provided nonwoven fabric comprising first component 

40 fibres and second component fibres, said nonwoven fabric being formed of 4£ 
(1) the first zones arranged parallel at intervals transversely of said nonwoven fabric and 
respectively being continuous longitudinally of said nonwoven fabric and having a relatively high 
density, in which said first component fibres and said second component fibres are interlaced with each 
other; and 

45 (2) the second zones interposed between each pair of said first zones and having a relatively low 45 
density, in which said second component fibres are present and said first component fibres are scarcely 
contained. 

The present invention provides also a method for production of such nonwoven fabric, said 
method comprising a step of subjecting the materials to be treated, i.e., the component materials of 
50 nonwoven fabric to a hydraulic energy of fine water jet streams supplied from orifices arranged at 50 
desired pitches onto a water-impermeable support on which said materials to be treated are placed and 
thereby the desired nonwoven fabric is formed. 

The invention will now be further described by way of example, with reference to the 
accompanying drawings in which: - 
55 Fig. 1 is a side view schematically illustrating an apparatus for execution of the method according 55 
to the present invention; 

Fig. 2 is a perspective view illustrating a first support; 

Fig. 3 is a view similar to Fig. 2 illustrating a second support; 

Fig. 4 is a secti nal view schematically illustrating a structure of the materials t be treat d; 
50 Fig. 5 is a sectional view sch matically illustrating how the first component fibres are combin d 60 
with the s cond component fibres of the materials to be tr ated; 

Fig. 6 is a photograph showing on an enlarged seal the structure of a n nwov n fabric obtained 
by the method according to the present invention; 

Fig. 7 is a sectional view schematically illustrating a principl of the high velocity water streams 


2 


GB 2 114 174 A 2 


acting upon th materials to be treated; and 

Ffc 8 is a vertical section Illustrating an embodiment of the orifice arrang ment 

h« a -IS- 1 ?!. 9 ' ' fu e " d ' ess 1 belt 1 **Vno as a first support which is water-impermeabl and 
has a suDstantally smooth surface is suspended on and extends b tween a pair of rolls2 3 Th re are 

SSS£? , . eftSideaS . 8e ninR 9- 1 ^olls4 a .4b.4 C .4dservingassecondsu PP ;i^ 5 

rolls 4a, 4b. 4c. 4d. there are correspondingly arranged nozzle means 5a. 5b, 5c. 5d. 5e (Figs 2 and 3) 

JSterialsTto b^Ltd^ Side ** ST ^ 1 ' P*«*1— * far «^H5 ?he 
materials 6 to be treated. The respective nozzle means 5a. 5b, 5c, 5d, 5e are connected via associated 

IS^rfS ^ 3 £' Pe 1 1 10 3 filter reserVOir 1 2 wh,ch fe ' in tum - connected to a pressure 
pump 14 adapted to be driven by a motor 13. Said pump 14 is connected by a pipe 1 5 to a reservoir 16 

15 S2Ih connected via a pipe 18 and a filter box 1 9 to the reservoir 1 6. A quantity of wate/ 

-- ^^TSl-^^^^-^ P re ssure pump 14. filtered by the filter reservoir 12 15 
supplied to tte distribution reservoir 1 0, then distributed into the" respective" hozde'means!" lb 5c " ' 

It 5 * ™T- a % ^ T th, ° Ugh *• respective orWces in the boSSi' 

th» Jil ?L S TSU^ materia j. s 6 to i» treated are introduced in the direction of an arrow 20 onto 20 
S, X 4d £ ^"^"sportedinthedirectIonofanarrow21 successiveiy on the belt 1 . Si rote 4a 
4b 4c 4d. 4e and through the squeezing rolls 7. The materials 6 to be treated are first subletted to a 

ottZ n 7£ >aim r tforfib ? interiacin9 wlth * 8 ^ *^^*i£5E5SK 

orifices of the nozzle means 5a as said materials 6 are transported on the belt 1 so mat me materials 6 

lelolS^ 25 
mSI™ '? ^^fl"? 110 " or bei "9 damaged. The materials 6 to be treated are suaSely 

S2SS.? T ^K m ° re inte ^ Ve treatment Wi1h me hi8h ve,ocitv streams jSSt 

£e roKa ^i^rSS" Ti' 6 T! 5b ' * 5d ' 5e as 88111 materials 6 arc tCu on 
me roils 4a, 4b, 4c. 4d. After these preliminary and regular treatments for fibre intertacino the materials 

^ cf 0 3 1 10 ? 6 53,(1 materials 6 becomes substantial Se fSm 30 

moisture and are transferred to the subsequent process for drying ju 

nn^^nS^Jiti^ 8 8 ^""j* the materials 6 to be treated by the method according to the 
present invention. The materials 6 to be treated comprise a first component fibrous web 6a and a 

the jet streams. However, the basic weight of the first component fibrous web 6a must be less 
g/m* and preferably less than 25 g/m*. With a basic weighiof 50 g/m* or heavier h wouW to 
impose to d.stingu ish first component zones and second component whtah^iM^bVdescribed 
or LlJ e m SeCOnd c r P °"! ntfibrDUS web 6b also -"ay be formed by a card o?a paper ml^gSS 
or other means so far as fibres can be displaced by the force of the jet streams towards me Swnd 

Z^rZ^^TVu Alth ° U9h the baslc we! 9 ht <* *• »™* componeSreu , web not 
SSf T 18 ,^ 1 ? 6 firSt com P° nent fi b«»us web 6a and the second com^nt fibrouJ 
™ Sh0U ' d 6 8 basic Weiflht less * an 1 00 a*" 1 - The present invent SSSSISH^ 

hXh^brel 9 tab ' e ' Where repreSentS *• h y dro P hil,c fibres an <* B represents the 45 
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Figs. 5 and 6 illustrate the nonwoven fabric btained by th method according to the present 
invention. The materials 6 to be treated comprising the first component fibrous web 6a as tfi upper 
layer laid upon the sec ndc mponent fibrous web 6b as th low r layer ar introduced into th 
apparatus of Fig. 1 , in which the materials 6 are subj cted, on the belt 1 and th rolls 4a, 4b, 4c, 4d 
5 serving as said first support and said second support, respectiv ly, to the fibre interlacing treatment with 5 
the high velocity water streams jetted out through the orifices arranged at a desired pitch in the bottoms 
of the respective nozzle means 5a, 5b, 5c, 5d associated with said belt 1 and said rolls 4a, 4b, 4c, 4d, 
respectively, so that the first zones 23 and the second zones 24 of the nonwoven fabric 22 are formed. 
The first zones 23 are arranged at intervals corresponding to the pitches of said orifices transversely of 

10 the nonwoven fabric 22 and continuously extend longitudinally of the nonwoven fabric 22 while the 1 c 
second zones 24 are interposed between each pair of said first zones 23. In the first zones 23, the fibres 
in the first component fibrous web 6a are displaced in the direction of thickness of the second 
component fibrous web 6b and the fibres in the first component fibrous web 6a and the fibres in the 
second component fibrous web 6b are interlaced with each other and thereby the first zones have a 

1 5 rejatiyely high density. In the second zones 24, on the contrary, the fibres in the first component fibrous 1 5 
web 6 a are scarcely present fby virtue of being displaced into the first zones 23 arid thereby the second 
zones have a relatively low density. In order that the first zones 23 and the second zones 24 may be 
distinguished from one another, the basic weight of the first component fibrous web 6a must be less 
than 50 g/m 2 , as already mentioned. The diameter of each orifice is preferably 0.05 to 0.2 mm and the ( 

20 pitch at which the orifices are arranged is preferably 0.5 to 1 0 mm to form the first zones 23 and the 20 
second zones 24 which are clearly distinguished from one another. In the embodiment as illustrated by 
Figs. 5 and 6, the first zones 23 are relatively narrow while the second zones 24 are relatively wide, but 
the present invention is not limited to this embodiment. However, it has proved to be preferable that the 
first zones 23 are narrower than or substantially equal to the second zones 24 when the nonwoven 

25 fabric is used as the surface material for a sanitary napkin or disposable diaper and comprises 25 
hydrophilic fibres of 50% by weight as the fibres in the first component fibrous web 6a and hydrophobic 
fibres of 1 00% by weight as the fibres in the second component fibrous web 6b, since such composition 
contributes to an improvement of said properties desired for the nonwoven fabric, i.e., the properties to 
meet the requirements that the nonwoven fabric should effectively absorb the body fluids at a given 

30 spot remain dry even after passage of said fluids and prevent said fluids from flowing back. . ^0 
Fig, 7 principally illustrates the manner In which the high velocity water streams behave during the 
treatment for fibres interlacing on the belt 1 and the rolls 4a, 4b, 4c, 4d. The high velocity water streams 
25 penetrate the materials 6 to be treated, strike against the surface of the associated supports, i.e., 
said belt 1 and said rolls 4a, 4b, 4c, 4d, and rebound thereon upwards to act again upon said materials 
.35 6 to be treated. The materials 6 to be treated are thus subjected to interaction of the water jet streams 35 
2r> and their rebounding streams 26 that the Individual fibres in said materials to b® treated are 
displaced in three-dimensional directions and thereby complicatedly, firmly and efficiently interlaced. 
The water streams which have lost their energy upon completion of the fibre interlacing treatment are 
drained along peripheries of the respective supports and partially along edges of the materials 6 to be 

40 treated which are travelling, the streams being drained into said recovery tank 1 7. Surface hardness of 40 
the respective supports must be sufficiently high so that the high velocity water streams may rebound 
on the surfaces of the respective supports and these rebounding streams may contribute again to the 
treatment forfibre interlacing. Accordingly, the belt 1 as said first support and the rolls 4a, 4b, 4c, 4d as 
said second supports should have their surface hardness, in accordance with the present invention, 

45 higher than 50°, preferably higher than 70° according to JIS (the Japanese Industrial 45 
Standards)— K 6301 Hs. Said belt 1 and said rolls 4a, 4b, 4c, 4d may be made of metal, rubber or 
plastics or a combination thereof, so far as they have said hardness and a strength enough to resist a 
pressure of the high velocity water streams. Each of said rolls 4a, 4b, 4c, 4d preferably has a diameter of 
50 to 300 mm to resist the pressure of the high velocity water streams and to facilitate the drainage 

50 thereof. 50 
Fig. 8 illustrates by way of example a structure of each orifice 27 formed in the bottom of each 
nozzle means 5a, 5b, 4c, 5d, 5e. The orifice 27 has a diameter 0.05 to 0.2 mm and comprises. In its 
vertical section, a downwardly tapering portion 28 and a linear portion 29 as seen in Fig. 8{A), (B), (C) 
and (D). L/D, a ratio of a length L to a diameter D of said portion 29 is smaller than 4/1 . more preferably 

55 smaller than 3/1 . Such configurations of the orifice 27 contributes to effective reduction of a pressure 55 
loss due to the water stream resistance. On the contrary, the orifice 27 in the form of a uniform diameter 
cylinder with said ratio L/D larger than 4/1 would result In an increase of the pressure loss due to the 
water stream resistance and a considerable economical disadvantage. 

A transverse average supply of the high v loclty wat r streams from th respective nozzle means 

60 5a, 5b, 5c, 5d, 5 having th orifices 27 as illustrated by Fig. 8 onto the associated supports is I ss than 60 
40 cc/s c-cm, more preferably, less than 30 cc/sec-cm. The value expressed herein by "transverse 
average supply" is giv n by a ratio F/W where F repres nts a total flux jetted out from ach of the nozzl 
means onto one support, i.e., each of the belt 1 and the rolls 4a, 4b, 4c, 4d as shown in Figs. 1 through 
3 and W represents an ffective width of ach nozzle means 5a, 5b, 5c, 5d, 5e. Wh n treated with said 

65 transverse average supply of 40 cc/sec-cm or higher, the high v loclty water str amsjett d onto the 65 
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belt 1 and th rolls 4a, 4b, 4c, 4d would be inadequately drained and the mat rial to b tr ated would 
be flooded with an xcess of water. In consequence, th nergy of the high velocity water streams 
which is expected to act upon the mat rial to be treated would be suddenly reduced and the desired 
treatment for fibre interlacing would be seriously obstructed or th stability with which the fibrous web 
should be treated would be reduced, if the material 6 to be treated contains therein such fibrous web, 5 
since said fibrous web would be disturbed. 

A pressure at which the high velocity water streams are Jetted out, more strictly, a back pressure 
of the nozzle means 5a, 5b, 5c, 5d, 5e is lower than 35 kg/cm 2 , more preferably, 1 5 to 30 kg/cm 2 . At 
the back pressure of 35 kg/cm 2 or higher, the individual fibres in the material 6 to be treated would be 
displaced so far that the structure of this fibrous web is disturbed and the fibre interlacing would be 1 0 
uneven. At the back pressure lower than 7 kg/cm 2 , on the contrary, it would be impossible to produce 
the nonwoven fabric of the desired properties at a high efficiency, no matter how long the material to be 
treated is subject to the treatment with the high velocity water streams or no matter how close to the 
material to be treated said nozzle means are placed. 

Although the present invention has been described hereinabove with reference to the nonwoven . . :1 5.- 
fabrics to be used as material for sanitary goods and the method for production of such nonwoven 
fabrics, it should be understood that the method according to the present invention may be applied to 
production of various nonwoven fabrics comprising, as component with properties different relative to 
each other, an electrically conductive component and an electrically insulative component, a dyeable 
component and a non-dyeable component, components of different melting points, a fusible component 20 
and an Infusible component, components of different elasticities, or an elastic component and an 
inelastic component, depending upon the intended uses of the nonwoven fabric to be obtained. 

EXAMPLE 

Rayon fibrous web (1 .5 d x 51 mm) of 1 0% by weight as the first component fibrous web and 
polyester fibrous web ( 1 . 4 d x 44 mm) of 1 00% by weight as the second component fibrous web were 25 
laid on one another to obtain materials to be treated of a basic weight equal to 20 g/m 2 . Such materials 
to oe treated were introduced into the apparatus as illustrated in Fig. 1 , in which said materials were 
treated at a jet pressure of 30 kg/cm 2 and a transverse average water supply of 8.5 cc/sec-cm of the 
high velocity water streams from the respective nozzle means 5a, 5b, 5c, 5d, 5e onto the supports 1 
4a, 4b. 4c, 4d as shown in Figs. 1 to 3, to obtain samples of nonwoven fabric. These samples were ' 30 
immersed in a boiled 1% solution of dyes which are available under the trade name "KAYASTAIN A" 
from NIHON KAYAKU CO., LTD., in Japan, with a result that the rayon fibres were dyed in yellow and 
the polyester fibres were dyed in blue. These samples exhibited characteristics as shown in the 
following table. . 


40 


45 


50 


Samples 
No. 

B.W. of 1st 
. component fibrous web 

Total 
b.w. 
(g/m 2 ) 

Remarks 

1 

10 

29.8 

1st zones were formed 

2 

20 

37.6 


3 

50 

68.7 

1st and 2nd zones 
were not clearly 
distinguished 


CLAIMS 

1 . A nonwoven fabric comprising first component fibres and second component fibres having 
properties which are different from each other, said nonwoven fabric comprising 

{ 1 ) first zones arranged parallel at intervals transversely of said nonwoven fabric and respectively 
being continuous longitudinally of said nonwoven fabric and having a relative high density, in which said 40 
first component fibres and said second component fibres are interlaced with each other; and 

(2) second zones interposed between each pair of said first zones and having a relatively low 
density, in which said first component fibres are scarcely present 

2. A nonwov n fabric as claimed in claim 1 , wherein the first component fibres c mpris 

hydr philic fibr s, and the second component fibres comprise hydrophobic fibres. 45 

3. A nonwoven fabric as claimed in claim 1 , wherein the first component fibres c mpris 
hydrophobic fibres, and the second component fibres comprise hydrophilic fibr s. 

4. A method for the producti nofan nwov n fabric comprising a step of subjecting materials to 
be treated consisting of a first compon nt fibrous w b and a second component fibrous w b laid upon 

one another to a treatm nt with high v locity fine wat rstr amsj tted ut through rifices of nozzl 50 
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m ans at a pressure lower than 35 kg/cm 2 onto water-impermeable supports, the respective nozzle 
means being so provided that said orifices of the associated nozzle means are arranged at desired 
pitch s transv rsely of said materials to be treated and opposed to said first component fibrous web of 
said materials to be treated in such a manner that the first zones are formed at intervals corresponding 
5 • to the pitches of said orifices transversely of the nonwoven fabric and continuously extend longitudinally 5 - 
of said nonwoven fabric, in these first zones the fibres In said first component fibrous web being 
displaced in the direction of thickness of said second component fibrous web and the fibres in said first 
component fibrous web and the fibres in said second component fibrous web being interlaced with each 
other; and that the second zones are formed between each pair of said first zones, in these second 
1 0 zones the fibres in said first component fibrous web being scarcely present by virtue of being displaced j q 
into said first zones. 

5. A method as claimed in claim 4, wherein the first component fibrous web comprises hydrophilic 
fibres, and the second component fibrous web comprises hydrophobic fibres. 

6. A method as claimed in claim 4, wherein the first component fibrous web comprises 

,,.15 hydrophobic. fibres, and the.second com j-.w.Jfti- 

7. A method as claimed in claim 4, wherein the first component fibrous web comprises hydrophilic 
fibres, and the second component fibrous web comprises hydrophilic fibres and hydrophobic fibres. 

8. A method as claimed in claim 4, wherein the first component fibrous web comprises 
hydrophobic fibres, and the second component fibrous web comprises hydrophilic fibres and 

20 hydrophobic fibres. 20 

9. A method as claimed in claim 4, wherein the first component fibrous web comprises hydrophilic 
fibres and hydrophobic fibres, and the second component fibrous web comprises hydrophilic fibres. 

10. A method as claimed in claim 4, wherein the first component fibrous web comprises 
hydrophilic fibres and hydrophobic fibres, and the second component fibrous web comprises 

25 hydrophobic fibres. 25 

11 . A non-woven fabric as claimed in claim 1 , and substantially as hereinbefore described with 
reference to Figs. 5 and 6 of the accompanying drawings. 

12. A method as claimed in claim 4 and substantially as hereinbefore described with reference to 
the Example. 
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